Introduction

16
The JEB Tailings Management Facility (JEB TMF) plays a central role in reducing the environmental impact of AREVA Resources Canada's (AREVA) uranium ore mining operations 18 in Northern Saskatchewan. The geochemistry of the tailings management system is designed to 19 reduce the migration of water-soluble elements that co-mineralize with U ore (i.e. As, Ni, Mo, 20 and Se) by promoting the formation of mineral species.
1 However, when initially added to the 21 tailings, the concentration of the solutes are generally out of equilibrium with the desired 22 minerals, requiring a long period of time to reach their respective mineralogical end point. 1 As 23 such, predicting and controlling the long-term mineralization in the TMF is essential to prevent 24 pollutant elements from contaminating the surrounding environment.
25
AREVA has been investigating the long-term mineralization of elements such as As and
26
Ni in the TMF for many years. [2] [3] [4] As 5+ (aq) concentrations are well controlled (< 1 mg/L) because
27
of the co-precipitation of Fe 3+ (aq) water concentration in the TMF.
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66
Tailings sample description and analysis
67
The twenty-five samples analysed in this study were collected from two bore hole Information (Table S2) .
92
Mo K-edge XANES
93
All Mo K-edge XANES measurements were performed using the Hard X-ray 
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114
Mo K-edge XANES spectra
115
The Mo K-edge XANES spectra of representative tailings samples from the central and
116
peripheral bore holes are shown in Figure 1 . The complete set of Mo K-edge XANES spectra 117 from the tailings samples studied can be found in the Supporting Information ( Figures S1 -S2 ).
118
The Mo K-edge corresponds to the dipole-allowed (Δl = ±1 The IND values are generally small after the first 144 component, which may be due to variations in the number of species present in each sample.
145
The similar IND values obtained for 2 -4 components suggests a maximum of four components 146 are present in the tailings samples. This can be observed when reconstructing the spectra from 147 tailings samples TMF13-01-SA23 (see Figure S4 in and near-edge regions to distinguish between the different Mo species in the tailings samples.
166
Results of the best fits are tabulated in Table 1 of the near-edge region and the goodness-of-fit (see Figure S10 and effect is more evident in the peripheral bore hole compared to the central bore hole.
217
As shown in Figure 5a , a sharp increase in the relative amount of powellite in the tailings 218 is observed at elevations below ~400 mASL, particularly in the peripheral bore hole. The increasing the levels of Mo in the pore water and masking this more minor effect. 
Tables and Figures
